Summary. Glandular 
Introduction
There is strong circumstantial evidence that prostaglandin F2a (PGF2a) from the endometrium of nonpregnant mares is responsible for the demise of the corpus luteum near the end of dioestrus. In pregnant mares, the conceptus exerts an early inhibitory effect on the release of PGF,a from the endometrium (Berglund et ai, 1982; Sharp et ai, 1989; Watson & Sertich, 1989) . Oxytocin may be involved as an intermediary in release of PGF2u in mares (Goff et ai, 1987) as it is in other species (Ginther et ai, 1967; Roberts et ai, 1975) . It has been suggested that the response of the endome¬ trium to oxytocin may differ in pregnant and nonpregnant mares (Goffe/ ai, 1987; Franklin et ai, 1989) .
Although studies have been performed involving incubation of endometrial tissue in mares, little is known of the contribution of individual endometrial components to the events that occur during the oestrous cycle and at the time of maternal recognition of pregnancy. The endometrium is a complex tissue consisting of several types of cell. Investigation of the contri¬ bution of individual types of cell and the interactions between types of cell can be studied in vitro using primary cell cultures. In other species, epithelial and stromal cells from the endometrium have been shown to possess different characteristics with regard to growth in culture, sex steroid receptors (McCormack & Glasser, 1980; Varma et ai, 1982) and adenylate cyclase activity (Fortier et ai, 1987 (Fortier et ai, , 1988 The gland pellet obtained from the first sedimentation step was resuspended in fresh medium containing 10% newborn calf serum and allowed to sediment. The supernatant was discarded and the process repeated 6-7 times to ensure a clean gland preparation.
Glands and stromal cells were each finally resuspended in medium containing 10% newborn calf serum. One millilitre of suspension was added to each of 18 wells of a 24-well tissue culture plate (Corning Glass Works, Corning, NY, USA) and incubated at 39°C in a humidified atmosphere of 5% C02:95% air. At 24 h, 1 ml of fresh medium was added and at 72-96 h the medium was changed. Cultures were incubated until a confluent monolayer was obtained (approximately 7-9 days), at which time the medium was removed. Fresh medium was added to control wells and medium containing oxytocin (1 µg) was added to replicate wells. The medium was removed from these wells after 2, 8 and 24 h (triplicate wells per time point), centrifuged at 3000 g for 10 min at 4°C and the supernatant stored in aliquots at -70°C.
After the medium was removed, 01% Triton X-100 was added to the wells and the cells were disrupted and detached from the plastic with the aid of a plastic scraper. The cell suspension was frozen at -20°C until assayed for protein concentrations using the method described by Lowry et ai (1951) .
PGF assay
Medium was assayed directly for PGF using a previously validated technique (Watson & Sertich, 1989) with the exception that a different antibody (Sigma Chemical Co.) was used. Crossreactivity was less than 0 1% with all PGs tested except for PGFlo (60% crossreactivity). Because of the high crossreactivity of the antiserum with PGF,a, results are reported as total immunoreactive PGF. Although the relative concentrations of the 'F' fraction of prostaglandins have not been measured in mare endometrium, in the rat uterus the predominant prostaglandin was PGF2ci with only trace amounts of PGFla (Fenwick et ai, 1977) . It seems probable therefore that a major proportion of the PGF measured in this study was PGF2a. Limit of sensitivity of the assay was 0-1 ng per tube. Intra-and interassay coef¬ ficients of variation were 10-3% and 8-7%, respectively. (Fig. la) . After day 2, they rapidly spread to confluence.
Isolated glands were readily visualized under the microscope and were contaminated by a few stromal cells (Fig. lb) . By 24 h after plating, the glands had collapsed and a monolayer of cells was growing radially from each gland expiant (Fig. lc) . Most of the gland cells within the monolayers were polyhedral, but some were elongated.
There was a significant (P < 001) interaction between type of cell and time in concentrations of PGF measured in culture supernatant, indicating that PGF production over time was different for epithelial and stromal cells (Figs 2 and 3 (Satyaswaroop et ai, 1979; Casey et ai, 1985) , cows (Fortier et ai, 1988) , ewes (Cherny & Findlay, 1990) and rabbits (Ricketts et ai, 1983 ), but not in mares. Reported mor¬ phology was comparable across species, and similar to the results for endometrium of mares in our study. In other species, cell morphology has been shown to correlate well with immunohistological identification of cell markers and with identification ofcells at an ultrastructural level (Satyaswaroop et ai, 1979; Varma et ai, 1982; Ricketts et ai, 1983; Cherny & Findlay, 1990 ). In our study, the stromal cell cultures did not appear to be contaminated with epithelial cells, presumably because they quickly overgrew any contaminating cells. By contrast, some cultures of glandular epithelial cells contained some fibroblast-like cells. Because glands always retained a few adherent stromal cells after the separation procedure, it is likely that these cells were the contaminating fibroblastlike cells. However, it has also been reported that epithelial cells tend to be pleomorphic after culture and some may appear spindle shaped resembling fibroblasts (Satyaswaroop et at, 1979) .
Previously, release of PGF by equine endometrium has been measured in harvested medium after incubation of endometrial tissue (Vernon et ai, 1981; Berglund et ai, 1982; Watson & Sertich, 1989) or tissue perfusion (Franklin et ai, 1989) . In these studies, it was not possible to identify the cellular source of the PGF. By isolating types of cell, we showed that after incubation for 24 h, glandular epithelial cells had produced more PGF than had stromal cells. Isolated endometrial epithelial cells from the ewe and cow released most of the PGF from the endometrium (Fortier et ai, 1988; Cherny & Findlay, 1990) , whereas in human endometrium it is not clear whether stromal cells (Casey et ai, 1985; Gal et ai, 1982) or glandular epithelial cells (Schatz et ai, 1985; Smith & Kelly, 1988) are the major producers of PGF.
In the present study, concentrations of PGF significantly increased between 2 and 24 h after addition of fresh medium. Treatment of cell monolayers with oxytocin tended to produce a greater response in cultures of glandular epithelial cells than in stromal cells. The higher production of PGF by glandular epithelial cells along with the trend towards increased responsiveness to oxytocin may indicate that, in the mare, the epithelial cells are a more important source of PGF at luteolysis than are the stromal cells. The differences observed in production of PGF also help to confirm that two different cell populations were indeed being studied. Basal production of and release of PGF after oxytocin stimulation were not affected by pregnancy or stage of oestrous cycle when the tissue was collected. By contrast, short-term incubations ofendometrium from mares produced greater concen¬ trations of PGF during mid-to late dioestrus than at other stages of the cycle (Vernon et ai, 1981) . In agreement with the findings of the present study, other workers have found no difference in basal production of PGF by endometrium from nonpregnant or early pregnant mares (Berglund et ai, 1982; Watson & Sertich, 1989; Franklin et ai, 1989 (Betteridge et ai, 1985; Goff et ai, 1987) ; however, this response appeared to be inhibited in pregnant mares (Goffe/ ai, 1987) . Similarly, in vitro treatment with oxytocin did not stimulate the release of PGF from perfused endometrium from pregnant mares (Franklin et ai, 1989) . It is not clear why cultured endometrial cells from pregnant mares responded to treatment with oxytocin. Perhaps culturing the cells for 7 days altered the ability of the cells to respond to oxytocin, or perhaps lack of stromal-epithelial cell interactions modified the response. It is also possible that luminal and glandular epithelium may exhibit different patterns of secretion and, therefore, that the results of the present study cannot be compared with data from perfusion experiments or experiments using isolated luminal epithelium.
In conclusion, monolayers of glandular epithelial cells produced more PGF than stromal cells and PGF production was not affected by stage of cycle. Regardless of the pregnancy status of the mare at the time samples were obtained, the glandular epithelial and stromal cells responded to treatment with oxytocin. Further work with such monolayers will be necessary to investigate the manner in which substances produced by the conceptus interfere with synthesis of PGF by the endometrium of pregnant mares.
